Equine leukoencephalomalacia (ELEM) is of worldwide distribution and is caused by the mycotoxin fumonisin B 1 (FB 1 ), a metabolite of Fusarium moniliforme. 4, 6 Studies also indicate that metabolites from various strains of F. moniliforme may be hepatocarcinogenic to rats. 2, 8 A recent review of the history, disease, seasonality, clinical syndromes, epidemiology, and differential diagnosis of equine leukoencephalomalacia has been published. 7 The purpose of this study was to mycologically analyze commercial and noncommercial feeds associated with ELEM Based on the feeding practices, the farms were divided into 5 groups (Table 1) : 1) commercial nonpelleted feed, 2) commercial pelleted feed, 3) corn plus commercial pelleted feed, 4) mixed feeding-some on corn, some on corn plus commercial pelleted feed, and 5) corn or corn screenings. Clinical necropsy information, as well as macroscopic and microscopic material from most cases, was reviewed. In all cases, a necropsy and, in most cases, a histopathologic evaluation of brain tissue were conducted on at least 1 animal from each farm.
Received for publication April 3, 1990. Forty-one farms were surveyed with a wide range of breeds and to evaluate the toxigenicity of selected cultures of F. moniliforme.
A mail and telephone survey was conducted with veterinary diagnostic laboratories in the East and Midwest between 1983 and 1986 to locate confirmed cases of ELEM. Telephone calls and correspondence were initiated to follow up all reported cases. Feed samples were collected on all farms, with emphasis on those feeds used l-3 weeks prior to the diagnosis of ELEM. Table 1 . Number of farms and type of ration fed to horses exposed to Fusarium moniliforme and diagnosed as having ELEM. and ages represented in the 506 horses exposed. The attack rate and case fatality rates are shown in Table 1 . In addition to the rations listed in Table 1 , the horses were also being fed hay and/or were on pasture.
The feed samples collected were cultured for Fusarium species by a previously described method, 9 and 500 F. moniliforme isolates were obtained. Isolates were lyophilized and stored at the Fusarium Research Center, Pennsylvania State University, University Park, Pennsylvania. Fourteen of the feed samples were mixtures of corn, oats, and pellets. The components of these samples were separated and cultured individually. Cultures of F. moniliforme were recovered from each type of feed component. In 3 of the 14 feed samples composed of corn, oats, and pellets, F. moniliforme was recovered from every feed ingredient cultured and, in most cases, the fungus grew in pure culture ( Table 2 ).
Ten pellets from each of 3 randomly selected feed samples were dipped in alcohol, flamed, and cultured. Ten additional pellets from each of these 3 samples were also cultured with-out surface flaming. All unflamed pellets yielded cultures of F. moniliforme. The organism was not cultured from any of the 10 pellets from 1 flamed sample; however, 1 of 10 and 5 of 10 pellets from the other 2 flamed samples yielded cultures of F. moniliforme. Obviously, the organism survives the pelleting process.
Autoclaved corn colonized with 100 selected isolates of F. moniliforme representing various geographic locations were fed to 1-day-old ducklings as previously reported 5 After incubation at 25 C for 3 weeks, the cultures were ground and mixed with commercial chicken mash (1:1 w/w) and fed ad libitum for 14 days to groups of 41-day-old Peking ducklings. Control diets consisted of autoclaved noninoculated yellow corn mixed with chicken mash (1:1 w/w). Mortality was recorded daily, and the mean day of death was calculated from the number of ducklings that died on given days. An isolate was considered toxic if the death rate was greater than 50%. Ninety of the culture isolates were toxic ( Table 3 ). The mean day of death for toxic strains ranged from 4.0 to 8.5 days, and the amount of culture material consumed ranged from 8 to 498 g/day. Culture material consumption ranged from 642 to 1,200 g for nontoxic isolates. There was no correlation between mean day of death and feed/ingredient type. Additionally, there was no correlation between mean day of death and geographic location where the feeds were collected. The high rate of toxic isolates and the ability of the organism to survive the pelleting process suggests the potential for toxicity in most feeds.
The clinical data obtained were similar to those in previous reports on ELEM. 1, 3 Mycologic examination of feed collected from areas of incidents of ELEM included in the survey resulted in 500 isolations of F. moniliforme. Culture material from 100 selected isolates was fed to 1-day-old ducklings with toxicity demonstrated in 90% of the cultures. Additional work is needed to determine if FB 1 is the component of the culture material toxic to ducklings.
